ments. Perhaps surprisingly, we uncover a story that is much richer and more interesting than some variant of "the sciences (which are virtuous or mean, depending on your point of view) grade tough, and the humanities (which are the opposite, again depending) grade easy."
Our basic story is fairly simple. Grades are an element of an intra-university economy that determines, among other things, enrollments and the sizes of departments. Departments supply courses and students demand them, although the payment from students to faculty is mediated by the university administration, and there are also nonpecuniary rewards and costs associated with teaching. Departments generally would prefer small classes populated by excellent and highly motivated students. The dean, meanwhile, would like to see departments supply some target quantity of credit hours-the more the better, other things equal-and will penalize departments that don't do enough teaching. In this framework, grades are one mechanism that departments can use to influence the number of students who will take a given class. But both the costs and consequences of different grading policies vary systematically across departments and courses. Grading is always at least somewhat costly, but the cost is greater the greater are the opportunities for students to quarrel with the fairness of the grading standards and methods that faculty use. On the demand side, some courses have close substitutes while others do not, and one would expect the grade-elasticity of demand to behave in the usual way.
This framework leads to several hypotheses about relative grades across departments and courses. First, the distribution of grades is likely to be lower where courses are required, and where there are agreed-upon and readily assessed criteria-right or wrong answers-for grading. By contrast, departments that evaluate student performance using interpretative methods will tend to have higher grades, because using these methods increases the personal cost to instructors of assigning and defending low grades. Second, upper-division classes are likely to have higher grades than lower-division classes, both because students have selected into the upper-division courses where their performance is likely to be stronger and because faculty want to support (and may even like) their student majors. Third, grades can be used in conjunction with other tools to attract students to departments that have low enrollments and to deter students from courses of study that are congested.
We find some evidence in support of each of these patterns. As it happens, the consequence of the preceding tendencies is that, indeed, the sciences (mostly) grade harder than the humanities. But there are some surprises. For example, consistent with our framework but not consistent with the notion that the humanities grade softer than the sciences for some intrinsic reason, we find that at Michigan introductory physics and chemistry labs grade much easier than secondyear French courses.
We find relative grades to be both more interesting and more amenable to analysis than the low rate of general grade inflation. Inflation, we expect, arises from two complementary features of the landscape: for any instructor in any course, grading a little more softly than expected is costless and it makes students happy. The instructor may gain some benefit in teaching evaluations (Johnson, 2003) , but even if not, the opportunity to (in effect) print money is one that at least some instructors will find appealing. As long as some faculty respond to this opportunity, others in the department will be under pressure to adjust to the new norms for grades, and at least some other departments will endeavor to follow this trend in order to maintain market share and perhaps also to avoid the unpleasantness of widespread student grumbling. This story is hard to verify or to refute, in part because general grade inflation has proceeded without interruption for so long, but the key ingredients are surely in place.
We conclude with a discussion of implications for further research and for academic policy. We argue that differential grading standards have potentially serious negative consequences for the ideal of liberal education. At the same time, we conclude that any discussion of a policy response to grade inflation must begin by recognizing that American colleges and universities are now in at least the fifth decade of well-documented grade inflation and differences in grading norms by field. Current grading behavior must and will be interpreted in the context of current norms and expectations about grades, not according to some dimly imagined (anyone who actually remembers it is retired) age of uniform standards across departments. Proposals that attempt to alter grading behavior will face the costs of acting against prevailing customs and expectations, whether in altering pre-existing patterns of grades across departments within a college or university or in attempting to alter grades in one institution while recognizing that other universities may not change.
Grade Inflation and Relative Grades: A Look at the Data
Data on grades are sparse. At many colleges and universities, such data are not publicly available-at least not in any form that might risk leading to controversial findings-and no systematic data exist for comparing course grades across colleges and universities. This study is therefore based on current data from a single institution-the University of Michigan-and it could not have been undertaken without the generosity of the University's registrar. Universities are different from each other, of course, and we do not expect that Michigan (or anywhere else) is typical in its details. Indeed, part of our story is that some differences in grading practices are due to differences in norms and relevant structures (like course distribution requirements) and these will surely vary across universities. At the same time, broad patterns that have been documented elsewhere hold generally at Michigan, giving us some confidence that our findings have some generality.
The Michigan data that we employ are very rich, covering 25 departments from Fall 1992 through Winter 2008. (We leave out a number of small departments and departments that change identity over the period in confusing ways.) We limit our study to Michigan's College of Literature, Science, and the Arts (LSA), which is the undergraduate liberal arts college, with about 16,000 students of its own and which provides lower-level instruction to many thousands more in other undergraduate programs. Notably, LSA provides the basic science and math courses to students in the College of Engineering, which is the second-largest undergraduate College at Michigan. These Michigan data allow us to distinguish between upper-division courses, which are mostly taken by majors and others who have shown interest or aptitude for a field of study, and lower-division courses, most of which are introductory. We are also able to identify courses that are required in order to complete desirable or popular courses of study. No courses are required for all students, but certain courses can't be avoided if students want to meet pre-med requirements, or graduate from the engineering college, or gain entry to the business school, or pursue a number of other desirable programs.
The data show continuing grade inflation throughout the period 1992-2008. Weighted by credit hours, average annual rates of grade inflation (measured absolutely on the standard four-point scale) at the University of Michigan over the period for which we have data are 0.011 for lower-division (freshman/sophomorelevel) courses and 0.009 for junior/senior courses. At this rate, a B (grade of 3.0) would rise to a Bϩ (grade of 3.3) over about 30 years. All but two departmentsstatistics and communication studies-exhibit grade inflation in their lowerdivision courses. Four departments have declining grades in their upper-division courses: biology, comparative literature, statistics, and physics. Of these, only biology and statistics are meaningfully different from zero. The most rapid inflation rate in the group is in lower-division geology courses, at 0.026 of a grade point per year. The second most rapid is upper-division art history at 0.025 of a grade point per year. If these departments have anything else in common, it does not leap to mind. There is very little general to be said about grade inflation over the periodexcept that it appears almost everywhere.
The inflation rates from 1992 to 2008 in our Michigan data are somewhat lower than those documented by Sabot and Wakeman-Linn (1991) for Williams College and seven other institutions over the period 1962-63 to 1985-86. Given the fact that 4.0 is an upper bound on the grade point average and that a number of departments are above Bϩ as of 2008, the slowing down of inflation may in part be mechanical. While it is plain that departments differ in their grading practices, even departments that give few C's and below continue to produce both A's and B's, presumably to provide meaningful rewards and signals. More interesting than continuing inflation, however, is the stability of departments relative to each other. The first two columns of Table 1 show average grades in introductory courses across seven departments for an average of seven institutions in 1985-86, while the second column shows grades for intro courses at Williams in 1985-86. The third column shows our University of Michigan data for the same departments over the 1992-1994 period, and the final column shows Michigan data for the 2005-2007 period. With the exception of psychology at Williams, which was relatively low-grading in the mid-1980s, the departmental ranks over time never change by more than one position. Math grades the hardest, although even in math, grades in lower-division courses are rising over the period. Economics comes in second or third in all of the columns. English grades high and keeps grading higher. Also striking is continuance of grade inflation. In all cases in Table 1 , the Michigan grades in the early 1990s are above the averages reported by Sabot and Wakeman-Linn for the mid-1980s, and in all cases the Michigan grades from our data in 2005-2007 are higher than at Michigan in the earlier period. Table 2 also shows general stability in lower-division relative grades across departments at Michigan, but when we look at 25 departments rather than the seven shown in Table 1 , we see more variation. Two of the most interesting cases, which we discuss at greater length below, are geology, which goes from having very low average grades (relative to a median for the period of 3.13) to about average in the second period (median 3.30), and communications, which moves from above average to well below. The most extreme behavior is in statistics, which goes from the middle of the pack to being one of the lowest-grading departments.
As can be seen in Table 3 , in the most recent period, most departments behave quite differently in upper-division courses than in their lower-division offerings. With the exception of linguistics, American culture, geology, sociology, and philosophy, none of which is a low-grading department, grades in upper-division courses are higher than those in lower-division courses in all departments. The median difference over all 25 departments is 0.12, and it tends to be larger the lower are lower-division grades (the simple correlation is Ϫ0.54). Math is not the hardest-grading department in the upper division, although it is one of the hardest. Many observers may find it surprising that philosophy, chemistry, physics, Afroamerican and African studies, and sociology are within 0.06 of a grade point of each other in the upper division-with philosophy the lowest-grading of the group. While a good deal of dispersion remains, departments behave more like each other in upper-division courses than they do in lower-division courses. The range in average grades between the highest-and lowest-grading department is 0.64 for upper division and 0.73 for lower-division courses. Dropping the bottom three departments, the range is 0.49 for upper and 0.60 for lower.
Finally, some departments show differences in grade inflation rates between upper-and lower-division courses. Inflation is modest in lower-division math courses, but much higher in the upper division. The converse is true for physics. Chemistry has high inflation at the upper level, but not in the lower division. Two departments, biology and statistics, show significant deflation over the period in their upper-division grades.
Why Grades Vary Across Departments and Classes
We take it as given that faculty give grades in part to provide rewards, punishments, and signals of academic performance, and that faculty tastes regarding the importance of giving grades vary. But plainly other motivations are at work as well, or else we would not observe ongoing grade inflation and the occasional changes in relative grading practices that have been documented here and elsewhere.
One can imagine a department determining an optimal size and distribution between lower-division and upper-division courses, in response to some combination of internal politics and external pressures from university administrators. The department would then adjust its grading policy and other relevant policies, including requirements for the major and for particular courses, in an effort to attain that size and distribution of courses. There is powerful evidence that students (especially weaker students) tend to be attracted to courses that have high average grades (for example, see Sabot and Wakemann-Linn, 1991, Johnson, 2003 ; and the article in this issue by Bar, Kadiyali, and Zussman). Thus, grades can be used as policy instruments to influence enrollments. The effects of grades on enrollments, however, will vary depending on other features that affect the demand for enrollment in a department's courses. In particular, we would expect the consequences of grading policies to be quite different in required courses than in electives.
Required and Introductory Courses
From the student point of view, introductory courses come in three broad flavors: 1) There are courses that students take to learn something about a field that they do not know well, perhaps with an openness to taking more advanced courses if things go well, perhaps not. 2) There are courses that students choose to fill distribution requirements, though they typically have a good deal of choice about how to fulfill the requirement. 3) There are courses that are required in order to fulfill university requirements or prerequisites for majors and courses of study. This last group is large: Engineering students are required to take calculus and physics; almost everyone is required to take English composition; business majors are required to take introductory economics; and psychology majors and others are required to take introductory statistics. Pre-meds must take math, physics, biology, and chemistry. It is worth noting that when particular courses are required to follow a later academic path, many-often most-of the students in those courses will be there to fulfill a requirement that is not imposed by the department that teaches the course. Each of these types of introductory course fits differently into the economy of the university. Departments that teach a lot of students in courses of the third type (required for popular courses of study) may choose to grade easy or hard in these courses, but they can be assured of a large core of grade-inelastic enrollments in either case. To be sure, some pre-med hopefuls will change their minds in response to poor performance in introductory chemistry or biology or physics, but as long as a fairly large number of students come to the university with strong and specific professional ambitions, the courses required to fulfill those ambitions will have high and inelastic demands. In contrast, courses that may be used to fill distribution requirements but that are not themselves specifically required for a course of study are likely to face more grade-elastic enrollment demand. Thus, depending on other circumstances in the department, grades in such courses could be used as one instrument to affect enrollments. To the extent that these courses also serve as gateways to further work in the specific field, grading standards may have a multiplier effect, positive or negative, on demand for a department's more advanced offerings.
Strikingly, all of the low-grading departments at Michigan have large required courses. Math, physics, economics, biology, and chemistry are consistently among the lowest-grading departments, and each has courses that are required for courses of study necessary for the professional ambitions of large numbers of students. 1 One might argue that the common attribute of introductory courses in these fields is that they involve quantitative work, but so do geology and astronomy, which grade much lighter in their lower-division courses, and which compete to attract enrollments from students who are merely trying to meet a distribution requirement in science. The anomaly here is English 125, required freshman composition, where the average grade in the recent period is Bϩ, no lower than other English courses notwithstanding the fact that the grade elasticity of demand for English 125 is surely close to zero-(almost) no one takes freshman composition for the love of it. Table 4 shows both that required courses account for more than half of lower-division enrollments in all departments that have required courses except for biology, and also that the absolute numbers of credit hours in these courses are large. If anything, the numbers understate the importance of required courses in at least some departments. Students intending to apply to medical school may strengthen their applications by taking several courses in biology, but we count only the first semester of biology as "required." In math, most of the lower-division credit hours not counted as "required" are taught in honors sections that parallel the coverage of the required courses. In economics, we code introductory micro as "required," because it is necessary for admission to the undergraduate business school degree as well as to the economics major. Almost all of the remaining lower-division credit hours are in introductory macro, which is required for the economics major (which is attractive to vocationally-oriented students in itself) but not for admission to the business school.
To explore further the sources of low grades in required introductory courses, we looked at a set of language courses that act like required courses in that they are essential to completing valuable courses of study. Graduation from the College of Literature, Science, and the Arts (LSA) with a BA or a BS requires successful completion of four semesters of a foreign language.
2 Thus, the fourth semester in any language should act much like a required course. Students are often able to test out of some or all of the required language study based on work completed in high school. It is common for students to arrive at the university with the equivalent of two or three semesters of a foreign language completed, and for these students, the fourth-semester course in that language is by far the easiest path to meeting the language requirement. Thus we would expect languages that are commonly taught in U.S. high schools-Spanish and French-to have relatively grade-inelastic demand for the fourth-semester course in LSA. We examine this in Table 5 .
In French and Spanish, the grades in the final "required" course (232) are in the same territory as introductory science grades (relatively low). By contrast, Italian, something people don't take in high school, but which is also a Romance language, taught in the same department as French and Spanish, looks more like English 125 (grades are relatively high). Thus, within Romance Languages, it would seem that French and Spanish departments see no reason to attract students who are already on the path to meet the language requirement via those languages, while Italian, which is not available at most U.S. high schools, treats its lowerdivision students more like majors or other upper-division students. It is at least plausible that this behavior is part of a strategy to attract students who are starting fresh in their language sequence and have a large number of potential languages from which to choose, both in terms of introductory courses and majors. Consistent with this interpretation, average grades for Chinese, Japanese, and Russian (languages most students can't take in high school) look more like those for Italian than for French or Spanish. What we don't know, of course, is the extent to which students are committed to these languages for reasons that are independent of grades. It may be that students in the less common languages have a salutary combination of interest and talent, and hence tend to get good grades for that reason.
Upper-Division and Lower-Division Courses
All of the departments that grade hard at the introductory level have many students enrolled in often-required courses, or courses that face persistent congestion and excess demand, or both. At the same time, we find that most departments (and almost all of the departments that have low average grades in introductory courses) treat students much better in the upper-division courses. 3 For both upper 3 There are two interesting exceptions in the Michigan data. In economics, it turns out that the grade distribution in intermediate microeconomics and macroeconomics, which are upper-division courses, are even lower than that in the introductory courses. If we treat the intermediate theory courses as lower-division, upper-division economics would move to 3.15 from its current level of 3.06, and the Note: Upper-level language courses in both Chinese and Japanese are listed through the Asian languages department, so we report a single average for grades in upper-level courses in this department.
and lower divisions, we see systematic and often persistent differences in grades by field, as well as continuing increases in grades in almost all fields at all levels. We also see a general pattern in which upper-division grades are higher than those in the lower division. This pattern makes some intuitive sense. By and large, students in the upperdivision courses signal both interest and some talent merely by being there. In advanced courses in math and science, students cannot get to the upper division without having shown some aptitude for the field. Students know something about what they like and are good at-having learned in part from the grades they received, relative to their peers, in the introductory courses. Generally then, compared to the case with introductory courses, the students in upper-division courses tend to be more interested and competent in the subject matter. Even if students in upper-division courses were graded on the same standards as in the introductory courses, on average they would do better because they are a biased (in a good way) sample of the population that began in the introductory courses in the same fields.
Moreover, from the perspective of the faculty, precisely because upper-division students are likely to be interested in the field, upper-division courses are more fun to teach, and the dynamics of the class are likely to be more salutary than in the lower division. This should lead to a secondary positive effect on grades.
The Role of "Objectivity"
Grading well is difficult, and it is especially difficult to sustain a wide range of grades absent reliable and replicable grading criteria (Johnson, 2003) . Students cannot easily quarrel with a determination that they failed to differentiate an exponential function or to reproduce a chemical formula on the midterm. (Note that in this regard the fourth-semester languages courses are like math and science-one either does or does not correctly conjugate verbs or know specific elements of vocabulary.) The grading of English composition, on the other hand, intrinsically provides students with more opportunities to argue about the putative fairness of grades, thereby imposing costs on the instructor.
In this context, departments with a style of grading that involves interpretation and discussion of the work may choose to signal the quality of their best students in early classes by giving a handful of A's and even Aϩ's, along with encouraging commentary, while giving good grades to middling students as well. The English department could impose stringent grading standards in the required freshman composition course without losing enrollments, but there is no reason for it to do so. Instructors would incur considerable cost and essentially no benefit. generalization in the text would hold. Biology changed its organization and its numbering of courses during the period under study, and we are simply not sure if we are measuring it well. It is also the case, per widely asserted anecdote, that most biology majors are not all that interested in the subject per se, but are majoring in it in the hope of getting into medical school. If so, this could lead to low morale and low performance even in upper-division courses. Similarly, it is our subjective experience that many economics majors are not very interested in academic economics, but are more vocationally oriented. This could be part of an explanation for low upper-division grades in economics.
The same pattern would appear to be true of the laboratory sections of the required science courses. For the recent period, the average grade in lab sections in lower-division physics courses was 3.55, slightly to the AϪ side of A-/Bϩ. The associated lecture courses, meanwhile, averaged 2.82, well below a straight B. Indeed, most of the grade inflation in introductory physics over the period of our analysis is due to increases in the grades in lab sections. The same group of labs that averaged a grade of 3.55 in 2005-2007 averaged 3.05 just 13 years earlier. If chemistry ever graded its labs and lectures similarly, it underwent its significant grade inflation in lab courses prior to the period analyzed here, as we observe large differences between average grades in labs and lectures throughout the period. In the later period, the introductory labs average 3.23, while the associated lecture courses average 2.89. It might be argued that labs can be graded objectively-full credit goes to those few souls whose labs actually come out right in every detail, and points are deducted for each component of the experiments or observations that is missed. The problem is that outcomes of lab assignments are notoriously unsuccessful so a grading standard based on success is as likely to reward luck almost as much as understanding or skill. Everyone seems to be happier in an environment where labs are graded principally by checklist-did the student do all of the required tasks and keep good notes?-rather than by success or failure. Laboratory experiments in electricity and magnetism seem to be more like book reports and less like calculus exams than we might have thought, and grading them lightly reduces the grief experienced by both students and faculty. Indeed, this understates the differences in grading standards. The introductory physics labs have higher grades, on average, than English courses in either the upper or lower divisions.
All of the fields that have low grades in required introductory courses have available to them "objective" grading methods in the sense that we mean here-it's easy to construct examinations for which no one can quibble (at least not with much hope of success) about whether answers are right or wrong. We infer that two conditions are necessary to support a regime of relatively low grades: 1) gradeinelastic demand, which perforce exists for courses that are widely required; and 2) low hassle associated with giving low grades, which obtains when there are widely-agreed upon "objective" grading methods. 4 The two factors together make it inexpensive to sustain low relative grades, and may have lead to the bifurcation in the grading distribution across departments that began in the 1960s, as documented by Sabot and Wakeman-Linn (1991). 5 We speculate that the practice of giving low grades in required courses often leads to lower grades in upper-division 4 We do not want to argue that quantitative fields must grade objectively and humanistic fields subjectively. It would be perfectly possible for, say, humanities to ask multiple-choice questions about the name of Sir Gawain's horse, and for physics professors to ask for discursive essays about electricity and magnetism. The differences in the form of evaluation are not dictated solely by the differences in the nature of the subject matter, but also by norms and traditions in the different fields. That said, the relevant norms seem to be quite firmly established. 5 Sabot and Wakeman-Linn (1991) state that at Williams in 1962-3, with the exception of math, "there was little difference across departments either in mean grades or in the distribution of grades," and they report courses as well because departmental faculty and students are socialized to be comfortable with a grading regime that produces C's as well as A's and B's, even if the technology of grading in the upper division relies less on the relatively straightforward and simple instruments that are typically employed in the introductory courses.
Managing Departmental Enrollments
Departments that are subject to unwanted congestion could choose to reduce their relative grades, while departments that are teaching so few students that they are faced with losses in faculty strength may engage in a variety of strategies, including an increase in relative grades, to attract more students. 6 However, this line of argument is difficult to test directly, in part because the relationship between student demand and administration behavior is typically slow and weak, and in part because it is difficult to find measures of changes in student demand that can be used to identify a supply response. We were unable to discern any systematic relationship in our Michigan data after trying all manner of lags between changes in enrollment and changes in average grades.
There are some highly suggestive examples, however. Over the time period of our Michigan data, grades fall in both the upper and lower division in communication studies, a field that has been highly congested and that has undertaken a number of policies-including reducing the range of courses offered and requiring successful performance in four lower-division courses for admission to the major-to reduce the number of majors. Enrollments grew markedly in statistics, in part as a result of other departments imposing requirements for work in the field, and again, grades seem to have fallen in response to the increased demand and congestion. At the same time, grades rose in a number of lower-division geology courses that are specifically aimed at students looking to fill their distribution requirements in the sciences without taking technically demanding introductory courses that are aimed at science majors.
Discussion and Policy Implications
Given faculty tastes for and interest in grading, one would expect that faculties would respond to economic incentives-to costs and benefits associated with a similar finding for the other colleges and universities that they studied in the early 1960s, with the occasional exception of math and chemistry. 6 Notice that in either case, the department's interest may well diverge from that of an individual faculty member and that there may be variation in individual interests as well. A tenured faculty member who grades hard may be delighted with small enrollments of strong students, even if the department is at risk for losing a position somewhere down the road. A faculty member up for promotion in an environment where good student evaluations are essential to a successful promotion case may grade easy even if there is congestion in the department's courses or even in that faculty member's courses. How such conflicts are resolved (if they are) is surely highly variable, although in most fields and departments, individual faculty seem to have a good deal of autonomy in how they grade. different grading regimes. The Michigan data we use here provide considerable support for such a proposition, assuming further that it is costly to departments to be either too large or too small, and that more students prefer easy grading courses to harder ones than the other way around.
Our evidence is consistent with the theory that two conditions are necessary to sustain a regime of relatively low average grades: 1) There must be enough enrollment demand so that the department is contributing sufficiently (as determined by the dean, typically) to the economy of the college. 2) Students must be limited in their ability to impose time costs and psychological costs on faculty through complaints about unfair grading. The easiest way to meet the second condition is through the use of "objective" assessment mechanisms that use right and wrong answers that are difficult to argue about, along with general agreement that providing the right answers is a reasonable test of mastery in the field.
Our principal empirical finding is that all of the lowest-grading departments at Michigan teach courses that are required and that are amenable to grading mechanisms that are hard to quarrel with. In most cases, this finding aligns with the general notion that math, the sciences, and economics grade hard, and the humanities grade easy, but the exceptions to this general proposition are powerfully suggestive of the power of the economic interpretation that we suggest here. Required science courses where it is difficult to assess the quality of performance beyond a checklist of procedures-notably the labs associated with introductory chemistry and physics courses-grade very lightly, with an average grade above Bϩ. Meanwhile the fourth-semester language courses in French and Spanish-courses that provide a relatively low marginal cost mechanism for many students to meet the language requirement-grade much like introductory science courses. At the same time, introductory science courses in fields that are not required grade much higher than the introductory courses that are necessary for pre-med or engineering curricula, and introductory language courses in areas where students are starting without previous high school preparation also grade high, with one exception. And required freshman composition, a course which uses interpretative grading methods, has an average grade of Bϩ even though the grade-elasticity of demand is surely very low.
The most persuasive pieces of this story are the high-grading science courses and the hard-grading languages. This is especially so in light of the fact that the same departments revert to type in other settings. Physics grades easy in the labs but hard in its lecture courses. French and Spanish grade hard in the fourth-semester language course but easy (close to AϪ) in their upper-division literature courses that are principally taken by majors.
Several elements of the preceding argument would benefit from additional evidence. One involves real measurement of how easy it is to grade hard. In our discussion and interpretation we basically treat this as a binary variable. Surely it is continuous, and we wonder how far we could push the argument. Could it, for example, explain all or some of the difference between relatively hard-grading philosophy and easier-grading linguistics or comparative literature? Similarly, we would like to have something more than anecdote and the strikingly high grades themselves to support our interpretation of high grades in the lab sections of introductory science courses. We have been told consistently that it is widely seen as "unfair" to grade students on the outcomes of the labs rather than the inputs and that students complain. It would be useful to get independent verification of this claim. We would also like to explore more fully two elements of faculty tastes that seem plausible and that are consistent with the differences in grades between the upper and lower divisions: the extent to which faculty desire to dissuade poor students from doing advanced work in their fields and the extent to which faculty like to protect and reward students who show aptitude and interest in their subjects.
We have said relatively little about the ongoing grade inflation-about 0.01 of a grade point per year on average-that we find in the data. It's not hard to sketch plausible sources of upward pressure on grades over time. If some faculty increase their grades modestly (perhaps to improve teaching evaluations or perhaps just to reduce the potential for time and energy spent in conflict with students), the increase in the average may well lead other faculty to follow suit. In addition, if students at other universities are subject to weaker grading standards, faculty may change their behavior to be fair in the context of graduate admissions. Indeed, we spoke with a chemistry professor who had stuck to the standards of his own undergraduate work for decades, but who came to notice that incoming graduate students at Michigan often had better grades than graduates of the department with similar knowledge and skill. All of these pressures push grades up; none down. It's rather like the general upward pressure on wages and prices observed in modern mixed economies except that in this case no one is paying any attention to any analog to the money supply. Given that uniformity of grading norms across academic departments left the building at least 40 years ago, the puzzle is not why so many departments grade easy, but why so many continue to grade relatively hard, even if, as we suggest, they only do so when the cost is relatively low.
How much should we be concerned about differential grading standards, especially in light of the fact that we see them as being, at least in part, rational responses to incentives and practices in the academy that would seem difficult to change? The answer depends on the uses to which grades are put, and here we know much less than we would like. Even with highly variable norms across fields, grades can convey a good deal of information about performance; we venture that most observers are well aware that the grade distribution in English is more compressed than that in math. At the same time, an A still conveys a judgment of strong performance in either field, and grades continue to provide somewhat noisy but usable information about academic performance. But oddly, we don't know much about how grades are used by whom. If a student's grade point average is widely used for consequential purposes, differential grading standards might do a good deal of mischief. For example, one area that uses grade point average is the awarding of academic honors and membership in honorary societies such as Phi Beta Kappa. To the extent that such honors matter to students, directly or indirectly, differential grading standards are a problem.
However noisy a signal grade point averages may be, when grades are interpreted in the context of departmental norms for given courses of study, they still convey some information about performance. Much as with monetary inflation, in the absence of surprises, the important information is conveyed by relative prices, which-against the background of continuing inflation-are quite stable. Of course, the fact that grading norms differ across departments within and across universities weakens the signal conveyed by grades in particular courses as well as the signal conveyed by grade point average. Everyone may know that math typically grades harder than psychology, but it seems unlikely that anyone has a very good sense of relative norms in, say, journalism and comparative literature. What no one who is an intelligent user of grades can believe anymore is that the grading norms are identical across fields.
If grade distributions were to change abruptly, the result would be a reduction in the quality of the signals provided by grades. Suppose that math suddenly graded like English. A cohort of students would be surprised and a cohort of graduate admissions committees might make bad decisions. If English suddenly graded like math, the errors would be similar in kind, although opposite in sign. Moreover, if grades suddenly toughened in certain departments, the affected cohort of students would complain to their instructors, to the department, and quite likely to the dean (as described in Roosevelt, 2009).
Although concern over grade inflation has often focused on the weakening of signals, an equally or even more serious difficulty may be that, to the extent that students shop for grades, the purposes of liberal education are compromised. At least some students are responsive to grades, which implies that differential grade inflation has effects at every level-on the selection of introductory courses, on the probability of taking more courses in a field, and on the probability of majoring in a field. Such behavior may even affect overall career patterns if some students with an aptitude for quantitative work are scared off by low average grades in introductory math or chemistry. But even if the effect on careers is small, if differential grading standards lead students away from introductory courses in hard-grading fields and towards those that grade easier, students' overall educations will have been compromised, and for no purpose. 
